Aerosol Processes in Deep Convection: Discovery to Parameterization
M. Dubey, J. Fan, J. Smith, and C. Cappa

Smoke suppresses rain & invigorates
storms: Andrea Science 2004

IPCC AR5 Conceptual deep convection in GCMs, 2014

Shortwave Irradiance

—C 0923 Heavy
Heavy T T T T
—O== 0928 Moderate .
—tr— 1001 Pyro
—a— 1004 light
—y— 1004 Pyro
=—O== 1005_1 Green
=——8— 1005_2 Green
== 1008 Trans
= 1018 Blue
== 19980502 Thai
19970716 Thai

7000 Stratiform Convective lnteractions\/

6000

5000

s

Scavé.nging:

H, Height above cloud base, m

25
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Aerosols in E3SM: Wang JAMES 2019
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Discussions

* What new ASR aerosol process discoveries/campaigns impact aerosol-cloud
interaction representations in models including GCMs?

* lightning, dynamical feed backs (stability/cold pools), aerosol scavenging (wet),
aerosol invigoration (wet/dry), ice/warm lofting, self-lofting, UT aerosols, cirrus
clouds, stratospheric-tropospheric coupling etc.

* How do aerosols affect deep convection and vice versa (e.g. dry and wet)?
* How to constrain deep convection processes using LES models and data?
* How to evaluate E3SM deep convection treatments with SCREAM/EAGLES?

* How to develop scale aware parameterizations for high-resolution E3SM
that capture processes elucidated by ARM/ASR data by harnessing ML?



